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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a high energy density battery by 
substitution 

a fixed ratio of the 'total carbon atoms with boron atoms and/or 
nitrogen atoms 

and using modified carbon material having a prescribed crystal 
structure as an 

ion occluded material for negative electrode. 

SOLUTION: A modified carbon material is so constituted that 
0.001-0.1% of the 

total carbon atoms is substituted by boron atoms and/or nitrogen 
atoms, tffil ' 

size of crystallites in the c-axial direction is 150&angst; or 
more, and the 

face intervals between grid faces (002) are formed 3.38&angst; or 
less. The 

capacity per unit weight of the negative material used for this 
material is 

very large and the reason is supposed to be distortion of the 
crystal structure 

caused by disturbance of π electron cloud in the crystal. 
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This negative 

electrode material is adoptable for a nonaqueous secondary 
battery, in which a 

solid electrolyte is used, as well as a lithium secondary 
battery. This 

modified carbon material is so provided that, for example, 
nitrogen ions or 

boron ions are implanted in a substance which is formed by 
pelletizing carbon 

powder such as natural black lead by an ion implanter so as to be 
pulverized. 

COPYRIGHT: (C) 1997, JPO 



01/10/2002, EAST version: 1.02.0008 



(19)H*BftfW (JP) (12) & H Ofe fft & $g (A) (ll)ttttfl«&H*9 

#Hf¥9 -306495 

(43)&§BB ¥fie9¥(1997)11^28B 



(5i)inta° mim ^^fia## pi SBS^fSBr 

HOIM 4/58 H0 1M 4/58 

4/02 4/02 D 

10/40 10/40 Z 



«3E»;R ^*««DSC2 FD (£ 5 M) 



(21)fflg#^ 


#H¥8- 148460 


(71)tBKA 


000001889 










(22) mu 


¥JS£ 8 ^(1996) 5^160 




*R^PffiKE*a 2 TI 5 # 5 # 






(72)S89» 










*E^art]SCE*fi2TB5#5^ H 
















JbJS 






















(72)5!M« 
























(74)f$SA 





(54) [&w<D%ffl #*i»l=*iififflftisy-ns«iS:#*i»I=*Sii!i 



(57) [Sft] 

[Ufifc¥S3 ^komh^o. 0 1- 

o . i %m vmjszTRV/xammmTX'mz ti 
fc» c waffles*?**** $ ( l c ) # i 5 o a«± 

T'£> 0 . flote^ffi (002) fflcOBSPi ( doo2 )ifi 

3 . 3 s AiXTX'b&gffiMmmm *>wm t l 




(A) 



01/10/2002, EAST version: 1.02.0008 



1 

iwmm i ] ^sasjstTF^o . o 1 ~o . 1 

?<7>*# $ ( L c ) ifi 1 5 0 AteLtC* *) . fioflffiH 
(00 2)ffiaa9lBM(dooi )#3. 38AOTT* 
ftafflKSttTOaW tfvSWWi: lTffl^*rCOft.I 

[ ift&g 2 ] lftg$ 1 IEfJc7)^7KS»«-<^?fifflmffi 

[00 0 1] 

[0002] 

*1M 9 friMk 0 31 LT t rtSBJS&OKH t &ft t> H 

HtfWr^ftSWi^vtfa^tfaBSftTvi 
ft. ffll/C, ft*flfio+-ct>. !MGfcZ<rtetiUk<rs& 

Jitt-ft±"C#jrcaft fKOffl&tf&SixT 

[ o o o 3 1 up unfits ^xmB@mim*ii 

■CUMfASfuSrVWC (Ce Li), IMI^!) 

ft*rCt,372mAh/g OHftgl) X'h 

"Ovfc. 

[00 04] LfctfoT. Ksamsraa-r 

* i t k i o . *stffl*>*ffiM3fc o 

*wmit-d:mmzm?& z t * m t -r ft . 

[ 0 0 0 5 ] ElTfc»iWft*«Efcfctt-ft*ll< 

Journal of Power Sources 5 5% (1 9 9 5%$&ft) 
1 2 7-1 3 0 JCM^Itm 1 ? - 235 30 5^«K 
J:9fi&*&»T»ft. U»U ififett, ft&<0?lM 

itlfe(cBB*S*fr^&BC» BC? N. 

BCioN*^Kttiia»mji, iSM^Hm***©^ 

TKv^W&ft. 1*(cfl»fcl8SS*iTVift3£ttl)» 
WBfcL ISfitt#ffitf>Tffi^fc«>T&ft. £05fc*>, - 



(2) #m z 9-3 064 9 5 

2 

J; 0 . £R«%¥«>ffltvB?&£feft Cl fc T «> . * 
IHBj&fifeH-r ft Ex*/Hf*-« SSrSffi**** - fc ttT 

[0006] 

[■UBte»8Wftfc*>*>¥R] JJBBWfcS&Stftfc*) 
«*W!Bt«ft^Mc«JIWZ»a*fflfta (**«* 

S) tcfevvcii. £ftJMFftf>0. 0 1-0. 1%*** 

g a Wt»; § $ ( L c ) a&*l 5 0 A&±X'h 0 » fiofg 
10 fl(00 2) WOffifaPS ( dooa ) ifi3 . 3 8 AWT 

x'hhm±mtt®ifi4*yvmMt txm^tix^ 

ft. *»WfcfiRft^*«Bft:»«l!stt. »ri>ft 
[0007] *jrat=fett*«t!UJ»tm«i, , 

( C ) flDBfjeJI**^*^? ( B ) 
fttf/XliS*liFF ( N ) "CBft-fftiktiOft^ft 

ft. 

20 [0008] 3ettK*«B<Odooi &tf L c -?-ft-f 
ftl50AJiLh, 3. 3 8AJ3LTfcfflS!S*iftOtt. d 
ooa X«Lc3^i^«H*^ftftliflfi«iSv«ftK« 

ft. *>>*« ; FaV/XttfiW« J FtJ:ft««]K : FOl 

Ttzi. t )mmtitzmm s iF<Ditm) #o. o 1 ~o . 

lXCffl*JSiift<?5t». ^SiI^ffl»* { -w®H^ 

30 ^mmmn-dMm^mfin^ti^t^x'hh. 
[ooo9] ^mimmz t j*-*>j*-&x&0>nMt t 

T«ffi*ft*&<#l*W*^*fcLTI4, LiPF 
6 . L i BF4 , L i C 1 04 , L i CF3 SO3 „ L 
iAsFe . LiN (CF3 SO2 ) 2 RXfLi SO2 

(cf 2 ) 3 cf 3 tfWpzti. ttz^ymmwrnm 

2, A-'J^^ivxtvt^y. 3-^f-^-i, 3 
40 -^^v'u^'y-2-^-y. r-^o^^by. v 

1, fh7tKD77^ 2- 

Wrh7tKn77y, 1, 3-^y7f . it 

iH8xf-^ftt^iftiJ,^)a^ft*««^Sftft 

c 0 0 1 0 ] i fc. *%Hjm®^ 'j^-^Az^^com 

50 SfcLTtt»fft*aolffiiSIMII:l/ai. Li Co 



01/10/2002, EAST version: 1.02.0008 



(3) 

3 

02 , LiNi02 s LiMnOi , LiMni 04 . 
L i VO2 RlfL i Nb0 2 tfffi^Ztlhtf. ftlZZtl 

[0011] ^HBsswsifflsmioftsflWi'jf-^A 
[0012] *^ B J«s«i. aasaffcojwjaw**?* 

*«WH«*fidUISfc 0 ?)&fta 5 ©6-C*£ v >. £ <D 
3*HJ&&»?3:v * * ?»H? fttf /XJiSHMC* "C 

«*#*«JMtZ<fc*il!W>fiffii: LTffiffl-t* - 1 1 J: 

Sri. 

[0013] 20 
[HUM] OT. *»IHSrHltfflt«^v^«4>fc:W« 

sow sit a^rat* <> s . 
[00143 mmi) 

CiEa<OfflR) Uf-^AWH (IRKUf-^ (Liz C 

0 3 ) ) l-v^^WM («K--yy/W (N i C 

O3 ) ) Rtf/Xtt3;W'MSCB (ISa^'h (Co 
CO3 Bfj&oateTfi^U 8 5 0° CX'2 

O^m^&LX. LiNi0 2 , LiCo0 2 %.1/Li 30 
Coo. 5 Nio.5 O2 &Wt\ ZtlL,<7)M£M 

[0015] #^-t\ #:iffi«ira»*9 oafish , 

SW«i:LT<0AJSttMMB*5«*»i:. PVdF (tf 
U7 Wtf^Ury) 5«*g&<7)NMP (N.-^f-^- 

LTO7/U5-?.MS05liflBfc*fiiU 150' Ct2 
ttfflJKSKft L T , $ 5 0 /z m <7)jE®&MM Sr 40 

[0016] cas*>fi*) jamse®* ( L c> 1 0 

00A. dooa =3. 35A) ^l/'yhtttt, Z\<T> 

-y h ) 4 *y&xim ( t-Ax 

*)V*r~: 3 0M00eV. h'-A^SS : 5 0 — 3 0 
On A) fcfflwc. BSMjt-yfc&ALT. ^SSRJI^ 
*> 0 . 0 5 XfcHJRflff'CBa LfcS£tt3^SaW»*» 



1fS¥9-3 0 64 9 5 

4 

[0017] awr, i^asK«aiffla*9 5fi*as 

t P V d F Pi§?82: Srii^L-TX7 0- 

wmmfot Lxem&nmaiz&Gi* 1 5 o* ct-2 
mm (*?«wa) *ft*u:. jwa* swtt 

9 5«ft»fc*W**ll«WfcLTttfflL 

fcik£W-JUJBi:H«fc:LT. HUBS (JtftNHI) 
fcfBRLfc. 

[0018] CtttMtitalUO ±E*X EfiiRtfftfii 
£EWC. flffSfttfjE^fti'H'hS^AAiM;* 

»y^Azac«fi (tsfftcft) nmtti. * 

Mfc LTxf-l/ h j/ifyW-iK*- h 

t <o««it 1 : 1 v>m.-&mmzL i p f 6 * 1 *^/y 
[0019] tmmmfci&M.m.mt:. 25° ciz 

T, 2 0 0mAT'4. 1 VST'3t«L.^m. 2 0 0mA 
T 2 . 7 5 V & T*t LT , ^iX^tl<n%m^WMW& 

(V) ^^flM(cttV«ft (mAh)t. 
tlXKLtzyyyX'bh. HI*. Dl (I«ivS% 
t:LiNi0 2 , ftHtffi : SH«lffi»«> . D 2 

( jHKSMt : . L i C o 0 2 , J|«im : attSMflfft 

*) , D3 (jE®?S^©: Li Nio.5 Coo. 5 0 2 . 

WfiT* 0 . X 1 (IE«ivgft« : L i N i O2 . Wm 
m : ^^ttHiS^*) . X 2 (iEffiYgft® : L i C o O 
2 . mffifffi:^ttHi'a15j v *) . X3 (jESfiSWt: 
Li Nio.5 Coo. 5 O2 , *®fff4:#^ttlllS© 

[00201 01 IZmi'i. 0 C. §S®tt?fcD 1 , D 2 , 
D3Ji. -tit'WiliSIWKftX 1 . X2. X3fcJt*T, 

[002 1 ] (99M2) 

CMSiWotftSD HKit-^)ftS«o^iS#IIt|SI«^ 
ft LA:. 1¥$&3mmM*£mUzM, 

mm (Jtttvs) *fwufc. 

[00223 CKB*/l*>tt£3 ±E«»KiWffii: . 



01/10/2002, EAST version: 1.02.0008 



(4) 



^^¥9-3 0 64 9 5 



0-A6, B1-B6, Cl~C6£ffl.*:£Trt:. 

8»**1K:^. KB-fert'Cl~C6"C*>Bi 
[0023] 









AO 


mm* 


0 


A 1 


B 


0. 0 1 


A2 


B 


0. 0 2 5 


A3 


B 


0. 05 


A4 


B 


0. 0 7 5 


A5 


B 


0. 1 0 


A6 


B 


0. 1 1 


B 1 


N 


0. 0 1 


B2 


N 


0.025 


B3 


N 


0.0 5 


B4 


N 


0.075 


B5 


N 


0. 1 0 


B 6 


N 


0. 1 1 


C 1 


BfttfN 


0. 0 1 


C 2 


B&tf N 


0.025 


C3 


BRtfN 


0. 05 


C4 


BRtfN 


0.075 


C 5 


BRtfN 


0. 1 0 


C6 


B&tfN 


0. 1 1 



[0024] C3H«iMM#f»WH:A'*. 25° CC 

T,mS$J£0. ImA/cm 2 tOVitJEfLt 
mSSBJgO. ImA/cm 2 Tl VtTWtMLZ. 

otwKFassryi. *s**02csrf. 0214. *•> 

/XttBJMPFfc: J: WWIf«HW> t ft 
«tMSJtO«»«SJi (mAh/g) ifclK: 

(%> tarsus/? 7? 

10 £>!>. 02*, □ (A1-A6) te&SH^S:*^*! 
^-CIWtfeKIWSSffl^fcKiH!^. O (B i~B 

KIHs^, ifcA ( C 1 ~C 6 ) li!R*K : p£*'>*ffl[ 

ratraaMFF (iK^Jti : 1 ) TwmLKfflmmz 

[oo253H2j:'9. t^mm^m/ximm^ 
iztzmw.wwmwt) . oi~o. 

20 [0 0 26] 

[HfficOO^SiBfl] 

[iai ] *m s m®£muzmm.v : immm$:im 

[02 ] ftTymw^RV/xummw^izx zgrnm? 
commit . awm<o*tifijisfc 9 wjiwsjiow 

30 $£^L£^77T'J>&. 



01/10/2002, EAST Version: 1.02.0008 



(5) 



^¥9-3 0 64 9 



[01] 




250 500 
ftfSSS (mAh) 



[02] 




0 0.01 0.025 0.05 0.075 



0.10 o.u 



<72)*#t mi 9Z 

*IE^PTtT#|g*jI2Tg5#5^ = 



(72>3MB# HK 

^RSJ^Pr|nSRg*ji2TS 5S5^ 



01/10/2002, EAST Version: 1.02.0008 



